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Disposition of Claims 

4) ^ Claim(s) 2.3.14.20 and 37-44 is/are pending in the application. 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 20, 2010 has been entered. 

Status of Claims 

2. Claims 2, 3, 14, 20 and 37-44 are currently under examination wherein claims 2 
and 37 have been amended in applicant's amendment filed on September 20, 2010. 

Ciaim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2, 3, 1 4, 20, 37, 38 and 42-44 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Fan et al. ("Deformation Behavior of Zr-Based Bulk 
Nanocrystalline Amorphous Alloys", Physical Review B, volume 61 , number 6, R3761- 
R3763, February 1 , 2000-11) in view of Nate et al. (US 4,992,059). 

With respect to claims 2, 3, 14, 20, 37 and 38, Fan et al. discloses (abstract) a 
Zr-based bulk nanocrystalline amorphous alloy ZrsaTisNiioCuaoAlia having an average 
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grain size range of 2.0-2.5 nm being uniform entirely througliout tine specimen (Fan et 
al., tine paragrapli bridging tine left and right columns and Fig. 2, page R3762), wliich 
overlaps the claimed ranges in the instant claim 2, 3, 37 and 38; having a three or more 
component system and more than 50 at% of Zr as claimed in the instant claims 2 and 
37; and having at least one element selected from a group consisting of Cu, Ni and Al 
as claimed in the instant claims 14, 20 and 37. The Zr-based bulk nanocrystalline 
amorphous alloy of Fan et al. is a bulk amorphous metallic glass satisfying the 
requirements of atomic radius difference and negative heat of mixing as claimed in the 
instant claims 2 and 37. 

With respect to claims 2 and 37, Fan et al. does not teach producing a sputtering 
target from the bulk amorphous metallic glass. 

Nate et al. ('095) discloses amorphous materials can be formed into sputtering 
targets by sintering powders of desired compositions (col. 1 , lines 18-35 and col. 2, line 
31 - col. 4, line 68). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the bulk metallic glass material produced in the process of 
Fan et al. into a sputtering target by sintering the bulk metallic glass material in powder 
form as disclosed by Nate et al. ('095) in order to deposit on a substrate a thin film of 
desired composition and structure as disclosed by Nate et al. ('095) (col. 1 , lines 25-28). 

With respect to claims 2 and 37, Nate et al. ('095) discloses that the diameter of 
the sputtering target is 151 mm (col. 5, lines 35-43), which is within the claimed range. A 
prima facie case of obviousness exists. See MPEP 2144.05 I. 
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With respect to claims 2 and 37, Fan et al. in view of Nate et al. ('095) does not 
disclose the sputtering target being made of sintered gas-atomized powder as claimed. 
However, "being made of sintered gas-atomized powder" is a process limitation in a 
product claim. Even through product claims are limited by and defined by the process, 
determination of patentability is based on the product itself. Fan et al. in view of Nate et 
al. ('095) disclose a sputtering target comprising an amorphous metallic glass, which 
reasonably appear to be only slightly different than the claimed metallic glass in the 
instant claims 2 and 37 as discussed above. A rejection based on section 103 of the 
status is eminently fair and acceptable. See MPEP 21 13. 

With respect to claims 2 and 37, Fan et al. in view of Nate et al. ('095) does not 
specify the density of the sputtering target. However, it has been well held where the 
claimed and prior art products are identical or substantially identical in structure or 
composition, or are produced by identical or substantially identical processes, a prima 
facie case of either anticipation or obviousness has been established. In re Best, 562 
F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977), MPEP 2112.01 [R-3] I. In the 
instant case, the claimed and Fan et al. in view of Nate et al. ('095)'s sputtering targets 
are identical or substantially identical in structure or composition and are produced by 
identical or substantially identical processes as discussed above, therefore a prima 
facie case of obviousness exists. The same density as claimed in the instant claims 2 
and 37 would be expected in the sputtering target of Fan et al. in view of Nate et al. 
('095) as in the claimed sputtering target. 
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With respect to the amended features in claims 2 and 37, Fan et al. discloses 
(abstract) a Zr-based bulk nanocrystalline amorphous alloys comprising fine crystals 
having an average grain size range of 2.0-2.5 nm being uniform entirely throughout the 
amorphous matrix (paragraph bridging the left and right columns and Fig. 2, page 
R3762). The average grain size of the fine crystals disclosed by Fan et al. overlaps the 
instantly claimed average crystallite size. The fine crystals or fine crystal grains 
disclosed by Fan et al. appear to be the same as the instantly claimed crystallites 
because crystallites are often referred by metallurgists as grains. The Zr-based bulk 
nanocrystalline amorphous alloy of Fan et al. is completely amorphous with uniformly 
dispersed fine crystal grains (paragraph bridging the left and right columns and Fig. 2, 
page R3762), which meet all the limitations of the entire amorphous structure with 
uniformly dispersed crystallites as claimed in the instant claims 2 and 37. Therefore, 
grain boundaries would not be observable and there would be no crystal growth in the 
sputtering target of Fan et al. in view of Nate et al. ('095) as in the instantly claimed 
sputtering target. 

With respect to claim 42, the Ni, Cu and Al contents in the sintered body target 
structure of a Zr-based bulk nanocrystalline amorphous alloy Zr53Ti5NiioCu2oAli2 of Fan 
et al. in view of Nate et al. ('095) are 5 at.% or more. 

With respect to claim 43, the sintering temperature limitation is a process 
limitation in a product claim. Even through product claims are limited by and defined by 
the process, determination of patentability is based on the product itself. Fan et al. 
disclose an amorphous metallic glass (abstract), which reasonably appear to be only 
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slightly different than the claimed metallic glass in the instant claim 37. A rejection 
based on section 103 of the status is eminently fair and acceptable. See MPEP 21 13. 

With respect to claims 44, Fan et al. in view of Nate et al. ('095) does not specify 
the claimed surface roughness of the metallic glass sputtering target after sputtering is 
performed. However, it has been well held where the claimed and prior art products are 
identical or substantially identical in structure or composition, or are produced by 
identical or substantially identical processes, a prima facie case of either anticipation or 
obviousness has been established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 
433 (CCPA 1 977), MPEP 21 1 2.01 [R-3] I. In the instant case, the claimed and Fan et al. 
in view of Nate et al. ('095)'s sputtering targets are identical or substantially identical in 
structure or composition and are produced by identical or substantially identical 
processes as discussed above, therefore a prima facie case of obviousness exists. The 
same roughness as claimed in the instant claim 44 would be expected in the sputtering 
target of Fan et al. in view of Nate et al. ('095) as in the claimed sputtering target. 
4. Claims 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fan et al. in view of Nate et al. ('095) as applied to claims 2 and 37 above and further in 
view of Kakiuchi et al. ("Application of Zr-Based Bulk Glassy Alloys to Golf Clubs", 
Materials Transactions, Vol. 4, No. 4 (2001) pp. 678 to 681). 

With respect to claims 39 and 40, Fan et al. in view of Nate et al. ('095) does not 
disclose the claimed metallic glass. Kakiuchi et al. discloses that Zr-AI-Ni-Cu and Zr-Ti- 
Al-Ni-Cu metallic glassy alloys have been principle materials for basic research and 
application studies and that the metallic glassy alloys of ZreoAlioNiioCuao, which is close 



Application/Control Number: 1 0/566,1 1 6 Page 7 

Art Unit: 1734 

to the claimed ZresCuiy.sNlioAly.s, and Zr58Ti2AlioNiioCui2, wliicli is close to the 
Zr53Ti5NiioCu2oAli2 of Fan et al. in view of Nate et al. ('095), have similar properties 
(sections 1 and 2, pages 678 and 679). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to substitute the 
Zr53Ti5NiioCu2oAli2 of Fan et al. in view of Nate et al. ('095) with the claimed 
Zr65Cui7.5NiioAl7.5 to form a sputtering target with an expectation of success, because 
these metallic glassy alloys are functionally equivalent as disclosed by Kakiuchi et al.. 
SeeMPEP 2144.06. 

With respect to claim 41 , Fan et al. in view of Nate et al. ('095) and further in view 
of Kakiuchi et al. discloses that the content of Zr in the sintered body target structure of 
a Zr-based bulk nanocrystalline amorphous alloy Zr6oAlioNiioCu2o is 60 at.%, which is 
close to the claimed lowest content of 65 at.%. 

Response to Arguments 
5. The applicant's arguments filed on September 20, 2010 have been fully 
considered but they are not persuasive. 

First, the applicant argues that the structures of the target body of the instant 
invention and the specimen of Fan et al. are clearly different and Fan et al. in view of 
Nate et al. ('095) does not teach the amended features in the instant claims 2 and 37. In 
response, see the reason for the rejection of the amended features above. The instantly 
claimed crystallites are the same as the fine crystal grains of Fan et al.. The completely 
amorphous nanocrystalline alloy having uniformly dispersed fine crystal grains as 
disclosed by Fan et al. clearly satisfies all the limitations of the entire amorphous 
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structure with uniformly dispersed crystallites as claimed in the instant claims 2 and 37 
as discussed above. 

Second, the applicant argues that Nate et al. ('095) discloses an amorphous alloy 
thin film, not a sputtering target structure of an amorphous state. In response, the 
examiner notes that Nate et al. ('095) discloses amorphous materials can be formed 
into sputtering targets by sintering powders of desired compositions (col. 1 , lines 18-35 
and col. 2, line 31 - col. 4, line 68), which is the only teaching relied upon to establish 
the rejection ground of the claimed limitation of a sintered target structure of an 
amorphous state. The ground of rejection of the claimed composition and structure of 
the alloy rely on the teachings of Fan et al. rather than the teachings of Nate et al. 
('095). 

Third, the applicant argues that the rejection of claim 44 solely on the basis of the 
material of Fan et al. in view of Nate et al. ('095) being identical is improper because the 
materials, more particularly the microstructures, are not the same. In response, see the 
examiner's responses to applicant's arguments above. 

Fourth, the applicant argues that the instantly claimed microstructure can provide 
unexpected results in terms of the small surface roughness remaining after sputtering. 
In response, see the reason for the rejection of the roughness feature as claimed in the 
instant claim 44 and the examiner's responses to applicant's arguments above. 
Conclusions 

6. This Office action is made non-final. Any inquiry concerning this communication 
or earlier communications from the examiner should be directed to Weiping Zhu whose 
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telephone number is 571-272-6725. Tine examiner can normally be reached on 8:30- 
16:30 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Emily Le can be reached on 571 -272-0903. The fax phone number for the 
organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Weiping Zhu/ 
Examiner, Art Unit 1734 
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